In this paper we obtain and analyze an exact solution to the equations of Einstein, of a scalar field whose scalar potential has the form
The field under consideration has a behavior close to the dark energy, for the small times values and to the of a fluid of the type of Zeldovich, for high values of t. We discuss two possible scenarios of solutions, depending on a positive or negative value of a constant, is showed that for the negative value, the solution is free of cosmological singularities and tends a behavior similar to the flat world t → 0, without that tend to be the flat world (R α βµν = const = 0) and when the constant is considered with the positive value the solution tends to be the vacuum type Kasner (singular). The solution represents a state of matter that passes through various stages, from a state of dark energy until a state of matter of the type of Zeldovich, through an infinite number of states, for which at the time t = b(1+λ) α (1−λ) , where α and b are constants, it is a state equivalent to the perfect fluid with an equation of state of type P = λµ, where P and µ, the pressure and the volumetric energy density of the fluid. The solution, despite to tend to a Zeldovich's fluid, for which isotropization is not fulfilled [1] of the model over time, there is a particular case for which tends to behave as the flat world or a vacuum of Kasner, depending on the sign of a constant.
Introduction
Cosmology has become more dynamic based on the data of radiation of the microwave background, obtained by COBE, WMAP and PLANCK satellites and the discovery of the acceleration of the universe [2, 3] , these and other issues have been discussed in [1] . The study of cosmological scalar fields is important because of the possibilities of investigating the different states of matter through which the Universe could pass. In the theory of inflation, the Higgs field, for example, is considered often a model of matter suitable for this model. Is has attained determine mixtures of fields scalar with fluids ideal, for which is complies the equality P = λµ, where P and µ, are the pressure and the energetic volumetric density of the fields, in such a way that a scalar potential of said mixture has been obtained [4] and mixtures of fields scalar of energy dark in presence of fluids perfect [5] . Is has analyzed the stability of Jacobi, [6] for scalars fields in a space-time of FRW plane, of the types of Higgs, phantom quintessence and tachyonic determining that the Higgs field, it is it who alternates between stable and unstable, being the rest unstable. General discussions [7] about the formation of particles, especially nearby with the cosmological singularity establishes that particles with no inertial mass does not arise from solutions not disturbing of the type FRW (conforming plane models), with inertial mass non-zero, virtually no birth, with the exception of unhomogeneous perturbatives cases [8] , but in anisotropic and homogeneous models can be born both. Therefore arises the interest of studying scalar fields in anisotropic and homogeneous models, like the anisotropic space-time such of the type of Petrov D. 
where F and K, are functions of t. The components of the Einstein's tensor [9] (G
(1), are
where the points over the functions represent derivatives by the time.
The scalar field
The scalar field of this study is determined by the following lagrangian:
where V (φ) represents the scalar potential of interaction and φ the function of the scalar field.
On having noticed that due to the spatial homogeneous (see G µ µ ), the only components of the energy-momentum tensor different from zero they are
, it is concluded that the function scale φ = φ (t) and that the energy-momentum tensor, of (6) has the form
in where the point on φ represents the partial derivative by t.
Einstein's equations and its solutions
The Einstein's equations has the form [9] G β α = κT β α . Of (2-5 y 7) It has the following system of equations independent each other
By subtracting the equality (9) with (10) is obtaineḋ
of where
without loss of general information it is possible to take in (12) to K 0 = 1 and the constant C 1 = ±2/3, which provides two possible situations, as will be noted later. The Einstein's equations (8, 9 and 10), by consider (12), takes the form
The equation of the scalar field has the form
wich is also obtained of T ν µ;ν = 0, where V ,φ is the derivative of V by φ. The volumetric energy density of the scalar field and the pressure are given by
For the case of our interest the pressure P , satisfies the following equal P = µ − 2bµ 2 , where b is a constant, and T ν µ;ν = 0, using (1), P and µ has thaṫ
whose solutions, for µ and P are
where α is an integration constant. Of the equation (13) it is had that
Of (18), it is obtained that
and (13) less (14) it is acquireḋ
The solution of (21), it is obtained by considering (19) and has the form
where R = α t 2 (3 + α) + b (2 α + 3). The scalar potential V (20), has the form
the solutions (22,23) and 19), satisfy the solutions of the field (15) and Einstein's (13),(14).
The solution of the function K (12), gets the form
where φ + is the function of the scalar field with positive sign in(22).
Analysis of the solutions
The possible singularity, when t → 0, the obtained solutions, can be investigated using the invariant of Kretschman, defined as Krest = R αβγσ R αβγσ . For the used symmetry, considering (12), there are two possible invariants, in relation to the positive or negative value of C 1 = ±2/3, which has the form
The invariant Krets ± , when considering (19) is
when t → 0, it is obtained that
and for Krets − , it is acquired
The solution with positive sign in (12), is singular, when t → 0, but it is not with the negative sign.
and the function F → 1, therefore the metric (1), tends to
where X = A 0 x, analog to Y = A 0 y y Z = z/A 2 0 , where
Considering all the previous, and comparing it with the obtained for the case of a model of dark energy [1] , is has that the behavior of said state of the matter, given by (6, 23 ) is equivalent to that of the dark energy, when t → 0. When t → ∞, is obtained that
and F t→∞ → α/ (3 + α). The solution tends to behave in a similar way to the solution of the model of Zeldovich, for said límite [1] ,for which there is no isotropically of the space, in any moment t, whenever .
Conclusions
The solution of a scalar field is given for (6) and (23), in an anisotropic spacetime of Petrov D , enables different scenarios of the universe, studied through models of perfect fluid of the type P = λµ, where P and µ, are the pressure and volumetric density , respectively and −1 ≤ λ ≤ 1; each scenario established at equal times to t λ = b(1+λ) α (1−λ)
. The solution is equivalent to the dark energy, when t → 0, so it may or may not be singular. For the case when is singular, is behaves as a Kanser vacuum and when it is not, tends to look alike to the solution of the flat world, without being, these results agree with those obtained in [1] . The solution tends to be equivalent to that of Zeldovich, when t → ∞, for which there is no isotropically of the space. Despite the above, there is the possibility, if the constant α = 1 + √ 13 /2, that the space-time tends to be a Kasner vacuum or a flat space-time when t → ∞.
